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In a natural environment, detection and estimation of
object motion features are crucial for a correct behavior.
The brain relies on the activity of retinal ganglion cells
(RGC) as the only source of visual information to estimate
moving stimuli. We analysed simultaneously recorded
responses of RGC of isolated turtle retinas to a moving
stimulus. The stimulus consisted of a pattern of squares
that moved with a constant velocity for 500 ms and then
changed abruptly to one of nine possible velocities in a
pseudo-random fashion as described in [1]. Spike-cost
based metrics [2] were applied to the responses of single
RGC to test the relevance of spike rate and spike timing
precision in the encoding of velocity. Furthermore, an
extension of the method that considers the simultaneous
activity of several neurons [3] was used to test if velocity
discrimination improves if their spike responses are com-
bined and if individual spikes are assigned to individual
neurons.
Our results show that responses of single RGC allow for
discrimination of different velocities based on the spike
count rather than on the spike timing precision. In gen-
eral, higher velocities were better discriminated than
lower ones. Classification performance of certain veloci-
ties depends on the cell type. Responses of non-direction
selective cells (NDSC) allow for good classification of all
speeds but fail in the discrimination of movement direc-
tion (Figure 1a), whereas activity of direction selective
cells (DSC) allow for better classification of velocities in
the preferred direction but worse for velocities in the anti-
preferred direction (Figure 1b). For all types of cells, mean
velocity classification performance reached ~35%. When
the activity of different RGC is combined, classification
performance of velocity improves with the number of
RGC and only if the neuron of origin of each spike is
known (Figure 1c). Nevertheless, mean classification per-
formance is lower than the one expected by summing the
performances of single cells, suggesting some redundancy
in the encoding of velocity parameters also by different
types of RGC.
Acknowledgements
We thank Dr. Martin Greschner and Dr. Andreas Thiel for providing the 
experimental data and the German Research Foundation (DFG) for finan-
cial support (research unit FOR-701 and graduate school "Neurosensory 
Science and Systems").
References
1. Thiel A, Greschner M, Eurich CW, Ammermüller J, Kretzberg J: Con-
tribution of individual retinal ganglion cell responses to
velocity an acceleration encoding.  J Neurophysiol 2007,
98:2285-2296.
2. Victor JD, Purpura KP: Metric-space analysis of spike trains:
Theory, algorithms and application.  Network 1997, 8:127-164.
3. Aronov D: Fast algorithm for the metric-space analysis of
simultaneous responses of multiple single neurons.  J Neurosci
Methods 2003, 124:175-179.
from Eighteenth Annual Computational Neuroscience Meeting: CNS*2009
Berlin, Germany. 18–23 July 2009
Published: 13 July 2009
BMC Neuroscience 2009, 10(Suppl 1):P127 doi:10.1186/1471-2202-10-S1-P127
<supplement> <title> <p>Eighteenth Annual Computational Neuroscience Meeting: CNS*2009</p> </title> <editor>Don H Johnson</editor> <note>Meeting abstracts – A single PDF containing all abstracts in this Supplement is available <a href="http://www.biomedcentral.com/content/files/pdf/1471-2202-10-S1-full.pdf">here</a>.</note> <url>http://www.biomedcentral.com/content/pdf/1471-2202-10-S1-info.pdf</url> </supplement>
This abstract is available from: http://www.biomedcentral.com/1471-2202/10/S1/P127
© 2009 Paz and Kretzberg; licensee BioMed Central Ltd. Page 1 of 2
(page number not for citation purposes)
BMC Neuroscience 2009, 10(Suppl 1):P127 http://www.biomedcentral.com/1471-2202/10/S1/P127Publish with BioMed Central   and  every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
Probability of correct estimation of the actual velocityFigure 1
Probability of correct estimation of the actual velocity. a) Classification based on the activity of a NDSC. b) Classifica-
tion based on the activity of a Left-DSC. c) Classification based on the simultaneous activity of the same NDSC and Left-DSC 
knowing the neuron of origin for each spike.Page 2 of 2
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